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(54) ELECTRODEPOSITION METHOD FOR METAL 

(57)Abstract: 

PURPOSE: To improve the flatness on the surface of 
electrodeposited matter by executing electrodeposition 
while introducing bubbles contg. carbon dioxide into a 
chamber. 



CONSTITUTION: The electrodeposition is executed 
while the bubbles 3 contg. the carbon dioxide are 
introduced from a gas introducing pipe 2 into the main 
chamber 1 where the electrodeposition is executed. 
While the bubbles may be the bubbles consisting of the 
gaseous carbon dioxide alone, the bubbles consisting of 
a gaseous mixture composed of the carbon dioxide and 
an inert gas, such as nitrogen, are equally well. The amt. 
of the carbon dioxide to be introduced to the main 




chamber 1 may be about such amt. at which the base is 
washed is the fine bubbles. The other conditions may be 
the conditions to be used at the time of the 
electrodeposition of metals. The properties of the 
electrodeposited matter are easily controlled in this way. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[ClaimCs)] 

[Claim 1] The electrodeposition process of the metal characterized by being electrodeposited 
introducing the foam which comes to contain a carbon dioxide in the electrodeposited tub. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a metaled electrodeposition process, further — 
detailed — electrons, such as an optical disk, — it is related with the electrodeposition process 
for processing the front face of La Stampa used in the case of manufacture of a member flat 
and smooth 
[0002] 

[Description of the Prior Art] In the mastering process in the case of manufacture of an optical 
disk (CD), a videodisk (VD), and a magneto-optic disk (MO), after carrying out laser cutting of 
the glass original recording which carried out the spin coat of the positive resist, negatives are 
developed and a conductive film is formed in this by the spatter, the vacuum deposition, or 
****** after a postbake. Then, electrodeposted (electrocasting) processing of this glass master 
is carried out, and after piercing La Stampa which exfoliated and obtained the electrodeposted 
section in a predetermined size, it is manufactured using what ground the rear face. 
[0003] Usually, the rear face of this La Stampa is ground until it turns into a mirror plane, and 
about 0.05-0.1 OmicromRmax (Maximun roughness depth : maximum of the mountain and valley 
distance in measuring range) is made to it. The grade of Rmax of the stamper side in this 
electrodeposted process influences a next polish process greatly, as a result it is greatly related 
to the performance of a product. For example, a mirror plane is obtained by two polishes as they 
are it 10 times and 10 micrometers that Rmax of a stamper side is 20 micrometers. 
[0004] It considers using a lubricating agent as one method of making Rmax of this stamper side 
small in the case of said electrodeposted processing. The mixed stock of saccharin, the 2- 
butyne -1, and 4— diol is in a thing typical as this lubricating agent. In order for effect to fall with 
time in the case of electrodeposition, it is necessary to supply this lubricating agent about twice 
frequently at one week. Furthermore, you have to remove the lost lubricating agent using 
adsorbents, such as activated carbon. 

[0005] Furthermore, when a lubricating agent is used, the trouble of being easy to generate a pit 
and stress is in obtained La Stampa. 

[0006] As a method of solving such a trouble, it considers carrying out making the matter 
containing the bases (for example, =C-S02- - C3C-, >C=0, >C=C<, etc.) in connection with the 
smooth nature of the front face of electrodeposted elegance into the shape of gas, and 
compensating it in the case of electrodeposition. However, it is not the method of being not 
necessarily effective enough also in this method. 
[0007] 

[Problem(s) to be Solved by the Invention] this invention solves an above-mentioned problem 
and a special lubricating agent is not used, but while improving Rmax of the rear face of La 
Stampa obtained according to electrodeposition, it aims at offering the method of performing by 
combining control of the organization of the La Stampa cross section. 
[0008] 

[Means for Solving the Problem] That is, this invention relates to the anode process of the metal 
characterized by being electrodeposited introducing the air bubbles which come to contain a 
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carbon dioxide in the electrodeposited tub. 

[0009] Next, this invention is explained still in detail. 

[0010] For example, electrodeposition carried out in the case of the La Stampa manufacture is 
electrodeposited in this invention, introducing the air bubbles which come to contain a carbon 
dioxide in although the equipment which consists of a "equalizing tank" which usually 

adjusts composition of electrodeposited "****" and plating liquid etc. is used. Under the present 
circumstances, although the air bubbles which consist of carbon-dioxide independent gas are 
also easy to be natural, the air bubbles which consist of mixed gas with inert gas, such as a 
carbon dioxide and nitrogen, are sufficient as the air bubbles which come to contain the carbon 
dioxide introduced into ****. However, since that it is [ direction / the degree of hardness of La 
Stampa and rear-face granularity ] controllable becomes using the air bubbles which consist of 
mixed gas, it is effective, although this is considered for the effect which the carbon in a carbon 
dioxide is incorporated in nickel, and is alloyed, and the effect that the concentration polarization 
which is plating liquid is suppressed by inert gas to work in multiplication, such reasoning does 
not affect this invention at all 

[001 1] Although it changes also with nozzle dimensions of gas introduction, if the amount of the 
carbon dioxide introduced into **** has the good grade from which a base (La Stampa 
electrodeposition side) is washed with a fine bubble and has not much too few these amounts, it 
will disperse the hydrogen gas which sticks to the La Stampa front face, and cannot be driven 
out, but will cause a pit. Usually, they are about 0.1-1.0 l/sec of introductory gas to 200I. of 
baths of electrodeposition. Moreover, any of a pipe with the hole of the shape of the shape of a 
filter and a perforated plate, simple single tubular one, and a large number are sufficient as the 
nozzle dimensions of gas introduction. As for the rate of both the gas at the time of using mixed 
gas with inert gas, such as a carbon dioxide and nitrogen, 1:1-10:1 are desirable at flow rate. The 
conditions except introducing into the bath of electrodeposition the air bubbles which come to 
contain said carbon dioxide in this invention are good the condition in the case of 
electrodeposition of the usual metal. For example, bath-temperature:30-80 degree C of 600 
[ sulfamic-acid nickel concentration:300 - ] g/l, pH:3~5 at the time of electrocasting, and plating 
liquid, cathode current density: Conditions, such as 5 - 25 A/dm2, can be shown. 
[0012] 

[Effect of the Invention] this invention is effective when improving the smooth nature of an 

electrodeposted object front face, and it is the method of controlling the physical properties of 

an electrodeposted object easily, and the industrial value is high. 

[0013] 

[Example] 

It carried out using the equipment shown in example 1 drawing 1 . Heating evaporation was 
carried out with the regulator with a heater, and the liquefied gas which came out of the bomb of 
a liquefaction high grade carbon dioxide (99.99% of purity, -50 degrees C of dew-points) was 
removed in the particle-like object through the 0.1 more-micrometer gas filter, and was 
introduced through the gas introduction pipe 2 into **** 1. This gas introduction pipe 2 used 
gradually the thing with the diffuser (0.5~2mmphi) which the path of a hole was able to open 
greatly from the gas inlet. The carbon dioxide was made to blow off from this diffuser as a gas 
bubble 3, making it not disturb solution resistance of a bath liquid as much as possible. The 
electrodeposited object was installed so that the gas bubble 3 of a carbon dioxide might move to 
the cathode 4 which rotates by DC motor 5 for cathode rotation along the front face. 
[0014] Composition and the conditions of a bath liquid are shown below. 
[0015] 

nickel(NH2S03) 2.4H20 400 g/l NiCI2.6H20 4 g/l H3B03 40 g/l pH 3.8 Bath temperature 55 ** 
The filtering flow rate to **** 20 A part for I/ A cathode rotational frequency 80 rpm 
Electrodeposted thickness 0.3 mm cathode current density 15 A/dm2 Operation time 1.5 The 
metal texture of La Stampa obtained by making it this appearance time is shown in drawing 2 . 
This drawing shows that the column structure of an organization is fine. Moreover, it turns out 
that the cone-like crystal growth was not accepted but the stamper side takes on gloss brightly. 
[0016] The metal texture of La Stampa electrodeposited and obtained, without performing 
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example of comparison 1 carbon-dioxide bubbling is shown in drawing 3 . The granularity of this 
stamper side is 10-15micromRmax, and it turns out that particle bites in an organization by the 
growth process of nickel, and the crystal growth is carried out to the shape of a cone by making 
the particle into seed crystal. 

[0017] The amount of supply of example 2 carbon dioxide was changed, and also it carried out 
like the example 1 . The result was shown in drawing 4 . When the flow rate of a carbon dioxide 
was 1 kgf/cm2, the carbon-dioxide flow rate was a part for 101./. Since solution resistance will 
be confused if a choke-damp pressure is too high, a bird clapper understands the smooth nature 
of a stamper side bad. 

[0018] Instead of the example 3 super-high grade carbon dioxide, the mixed gas (1:1) of carbon- 
dioxide + nitrogen was used, and the same examination was performed. The result was shown in 
drawin g 5 . When nitrogen mixed, the granularity of a stamper side tends to become coarse 
gradually, systematically, the diameter of a column of nickel is large and the bird clapper 
understood it. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the outline of the electrodeposted equipment used in the 
example. 

[ Drawin g 2 ] It is drawing showing the metal texture of La Stampa obtained in the example 1 . 
[Drawing 3] It is drawing showing the metal texture of La Stampa obtained in the example 1 of 
comparison. 

[Drawing 4] In an example 2, it is drawing showing the relation between the amount of supply 

(pressure) of a carbon dioxide, and the smooth nature of a stamper side. 

[Drawing 5] In an example 3, it is drawing showing the relation between the mole ratio of the 

choke damp and nitrogen gas, and stamper side smooth nature. 

[Description of Notations] 
1 : **** 

2: Gas introduction pipe 
3: Gas bubble 
4: Cathode 

5: The DC motor for cathode rotation 
6: Plating liquid regurgitation nozzle 
7: Sulfur content nickel pellet electrode 



[Translation done.] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_eije 



03/10/02 



(M)B*BWWf (J P) 02) & ^fl fjgj: §^ Q $| (A) (ll^ttafiH**? 

#HT5-5198 

(43)&KB TO5^(1993)1^14B 



(SOlntCL 1 JrflSgSfHI FI StgSf^T 

C2 5D 3/02 8414-4K 
5/00 6919-4K 



man* i& a h> 





#HY3-180569 


(7DSUPA 


000003300 










(22) fcBli B 


¥fiE3^Cl991) 6^260 




UjQA&i£l&rtfMjftHr4560#J& 






C72)^# 


** 








^JIIMMSgLSfifrteg*fJ 7 -37-17 






C72)&38# 










^JIIJft^^m«fW10-57 



(54) imwzm &w,omM& 



(57) [gift] 



co. 



1 

BWl 

[00013 

[ggLh©*Jffi#»] *RWK. &W©WI*fcKr 

[0 0 02] 

K6*©«*j * (cd) . k?*?*™ 

(VD) . jflBSVTwX:? (MO) ©HakCR©"?** 

&t>KMfllJK& i~t£<fc !J ^OliMT 5. *© 
«. CO*5XVXji-41t (SIS) JJIb. «*8B 

{It *©»ffi**Wl/fc4©*JB«f»-cK»3*vc«'»S. 20 

[0003 jjim. ^©^^©REfct^ffii&SS 
•Cff@§la> liffO. 05~0. lOymRmax (M 
aximun roughness depth: S'JSe 

t©^Iigte:fctt£X*>-'<Kffi©Rma x©*iK* 5 
»DWerSK**<l?ifU tH»-cttKiHi©ttt&fcrt 
#<M^T-5. «jLtfA$»«ai©Rmaxi s 2 0u 
mT&Si 1 0@. LOMmt*5i210?fIt^i 

[0004] COXj!>AlI©Rniax4'h3<t5 30 

&©«:•? >t2-^f-y- 1. A-ft-h 
©»£**»**. c©¥flWW*««©l*. »9W»c»l6 
tfffiTf JRKtc. liMIIK2Baa9ffl& 

[0 00 5] Wc."Wt«**9i. f»6tifca*>;< 
[0 00 6] C©J:5ttHH.*%IS»-S"i*ffii:ly"C. 

= C-S0 2 -. -CHC-v >C = 0. >C = C< 

[0007] 

[?&^#ft?&u<fc5t-f£isis] *«w«±a©wH* 

JWfeL,'l#3JIIftWf»ltt«ffl*1*. WcfcSffS.hS . 



ftffi¥b-5 19 8 

2 

[000 8] 
£*>©•?*£. 

[0009] ^(c*»W*J5«:B«Uci!iWr*. 

[ooio] x$yi$m<Dmcmiforz&% 

fcAO&AifcWtKrtfSfcOTfc-S. C©BR, JfrlftCzg 
AT Sr«ffcR*€SA/-Cft 4SBSt «> "ZlllfbeaR* 

^©^gti*'xi©iSa*'^'&^sara-ci«fci^ L 

>/-5©fflK&tfK:gStfi3 ©Mflpa*5JIE± ft HctiM^ 
Krcaa. C*i«. rBMfcKJR*©*** 1 -^^^**? 

*>i**.&*ia*». co«fc5ttJHwa:, *^6*j«ihc 

[0011] $«K:gA-f *-SMt^©fi«. 
A©>*5CjU»tt«:J:o"C<>Il*t**«; 
SB) &»*^»-eft58flE*A<. C©«#**9*l> 

#©j§2 0 0 1 JC*tO"C*A#*0. 1~1. 0 1/s 

gmtt. «»©?t*»oflf©(,» 

^*'X«:ffll»'5l^©M^©SJa«^Efttb"C , l : 1~1 
0 : 1WU>. *WH-Ctt, WIBUfcrJMfc«« 

td^ac*is«a*mK>iB«:*Ar *c 4fiW-©*tt 
77i^ii?^i/iii: 3oo~6oog/i , mm 

B$©pH : 3~5. »-o*iS©fSia: 3O~80'C. tt 
Mtttft: 5-2 5A/dm s J:5*c*fr** 

[00 12] 
[00 13] 

UteWi 

(*6S9 9 . 9 9%. 5 0 X!) 
3 afcWk^^tt. k-*-Wtb^»U-*-TJl«M!l 



(3) 



#^¥5 -5 198 



A 



^OS:&J^t?<g8^6n/ce»C*tHbP (0. 5~2mm 



N i (NHi SO,), • 4H S O 
NiCU • 6H, O 
Ha B0 3 
PH 

coo 1 6] mmi 

/cX*>/>-©£IS&|g£|2I3iC7KT. c©*$r»<WH 
©ffl3«l 0-1 5 MmRmaxTNt>9. 

§H4 lTP«fttCtSAffiSO'Cl>S C 4#t>* 

S. 

[0 0 1 7] H«?02 

KfT^fc.'IS»*BI4tCwLfc. ZIMttJSR©iiHH* 1 30 
ksrf/cm* OtitrtMtSXfcMai 0 \/&V3b 

r<5fcB!>. ^3r>^<Sffi©¥flH±»3B<ftSCi#t) 2 

r 3 
[00 18]||&fl3 4 

(1:1) %JBtvcni*©l««T-9fc. 6 



DC*--f-5KJ:- 9 riHEtS*V-H4R:. riWfc 

Ufc. 

[0014] ffi*©ttfiS£*tt*&K*T. 
[0015] 

g/1 

z/\ 



400 
4 
40 

3. 8 
55 
20 
8 0 

0. 3 
1 5 

1. 5 



•c 

\/9i 
r pm 
mm 

A/dm 2 

CH 2 ] JOfefll 1 vmtitc* * >><c©£lllWift7i«- 

[0 3 ] ttttfl 1 "Cff6tifc* *r >-»<cwfcjiiaji^-j- 

[H4] MWI2«C*H,»-C. Cl«fc&jR©«te* (BE 
£**:>J<«IH©WlH4£©^*wTiaT*S. 
[H5] IH6«3K:to^T. -Kft^Stf^^Jfetf* 

S. 

*« 

*V-KBI3BDC*-$r- 



[02] 



[03] 



(4) 



-5 198 



[Ml] 




2 - 



[04] 




2 - 



C0 2 BEB Ckgf/cmO 



0 I 1 1 « « 1 

0 0.2 0.4 0.6 0.8 1.0 
M 2 /C0 2 



«fHHF5 - 5 198 



imiBl W-fiL 1 1* (1 9 9 9) 7E2 7B 

[fiK3##]#Kl¥5-5 198 
MB] ¥$5^ (1 99 3) 1J114H 
[WHk ] &H8fHf£« 5-52 

mms^] ftm-3-\ 8 o 5 6 9 

C25D 3/02 
5/00 

CFI] . 
C25D 3/02 
5/00 

[ffittJB] ¥J8.l 1 7 B 

[*«MIE l ] 

[ffijE#ftttsi«] mi 

[ffiiE*fgy5ig£] 0 0 0 2 
[SiEfrS) £E 

[0002] 

[V£&<DVm) (CD), t^ftfTW X* 

(VD) . %W\>?4*i> (MO) ©iSi£©|$©vX* 

zwmmm>K£&£vmn&omzBf&Tz. -e© 
c©#*5x^xf-£®» (m) jenu mm® 

^©Iiffl£WgUcfc©£fflt,>-C(,>£„ 
[#^ffiiE2] 



iffijEM&mmz) ooi8 

CfflJErtS] 

[0 0 1-8 3 3B6W3 

(itttfcl : 1) 4ffll»-CBH»®K»*(fote. 
«t**H5Kwt;fc. 4* 

t) =? *8W»** < te 5 C 4 #b*>ofc. 

[*fiE#a] 
[fifjEAg] 

©SfSStfc4 * $ >/<MBPWftt4 (ommTntrnvib 



-ffl 1- 



